Tissue changes in epidermolysis bullosa acquisita were investigated by histo logical and histochemical methods. In an attempt to identify acid mucopolysac charides, staining was carried out with alcian blue solutions containing different concentrations of electrolytes. Methylation, saponification and digestion by hyaluronidase, sialidase and diastase were also applied. The alteration of collagen was examined by the luxol fast blue, trichrome and sulfation toluidine blue methods. The most striking abnormalities of the skin, whether clinically involved or not, were an increase of dermatan sulfate and a decrease of luxol fast blue positive collagen and oxytalan fibers in the upper dermis. The pathogenesis of epidermolysis bullosa acquisita was discussed on the basis of these results.
Epidermolysis bullosa is a rare hereditary disease characterized by an extraordi nary tendency to blister formation after slight trauma.
Occasionally this symptom appears in adult with no pertinent familiar background.
Siemens1 and Bloom2 found that some of the so-called acquired forms of epidermolysis bullosa (epidermo lysis bullosa acquisita) are the expression of severe drug reactions.
Turner and Obermayer3 and Brunsting and Mason4 recognized the similarity of epidermolysis bullosa acquisita to bullous forms of porphyria cutanea tarda. However, there are cases of idiopathic epidermolysis bullosa acquisita with no recognizable background.
On the differentiation between idiopathic epidermolysis bullosa acquisita and porphyria cutanea tarda, Epstein et al. s noted that the most striking histological feature in the former was the disruption of the periodic acid Schiff-positive basement membrane in the clinically normal as well as abnormal tissue. Sams and Smith6 and Pass and Dobson7 found the abnormalities of dermal connective tissue in patients with idiopathic epidermolysis bullosa acquisita and indicated its close relationship to the dystrophic form of epidermolysis bullosa hereditaria. Our previous histochemical study8 suggested that the dermo-epidermal separation in epidermolysis bullosa dystrophica was due to the disturbance of mucopolvsaccharide metabolism in the dermis.
Thus, it seemed interesting to investigate tissue change in idiopathic epidermolysis bullosa acquisita using histochemical methods.
MATERIALS AND METHODS
Biospy skin specimens were obtained from the anterior aspect of the legs of two patients with idiopathic epidermolysis bullosa acquisita before or after rubbing the normally Received for publication, May 12, 1969 blisters in the dystrophic form occurred as a result of the disintegration of collagen of the upper dermis. Similar opinions have been advanced by others.21-25 The histological and histochemical abnormalities found in the present study consist in a decrease of luxol fast blue-positive collagen, elastic and oxytalan fibers and an increase in affinity for alcian blue in the upper dermis.
Since these abnorm alities are observed irrespective of rubbing with a glass rod, it is unlikely that they are the consequences of trauma.
In general, all polyanions are precipitated by quaternary ammonium salts such as cetylpyridinium chloride, and the water-insoluble polyanion cetylpyridinium complexes are soluble in salt solutions provided that the salt concentration is maintained above a certain critical concentration. Scott, Dorling and Quin tarelli,26 using spots of acid mucopolysaccharide solution on filter paper, found that alcian blue behaved similarly to cetylpyridinium, and applied this principle to tissue section to identify individual acid mucopolysaccharides.
According to them, hyaluronic acid takes up stain at magnesium chloride concentrations<0.1M, sialomucin<0.4M, chondroitin sulfate<0.6M, heparin<0.75M and keratosulfate <1.0M, and all phosphate group-containing polyanions, including polynucleotides, behave in similar fashion as the carboxyl group-containing polyanions, showing the requirement of about the same level of low critical salt concentration. On the other hand, methylation removes sulfate groups, resulting in the formation of free methyl esters, while it esterifies carboxyl and phosphate groups. And, subsequent saponification restores only the latter two. In the present study, the upper dermis showed an affinity for alcian blue in the presence of 0.6M or lower magnesium chloride. The affinity was abolished by methylation, and partially restored by saponification. However, treatment with testicular hyaluronidase failed to change the affinity for alcian blue. Accordingly, it seems that the affinity for alcian blue in the upper dermis is related to chondroitin sulfates, presumably dermatan sulfate. For the demonstration of collagen in tissue sections, many modifications of the standard methods have been reported. The standard methods for staining collagen fall into four: 1) picric acid method, 2) phosphotungstic acid/or phospho molybdic acid method, 3) hydrochloric acid method, 4) luxol fast blue method. Hale et al. 27 and Constantine and Mowry28 compared these methods with one another, and found that luxol fast blue did not stain immature fine collagen fiber. Chemically, collagen is a protein characterized by a glycine residue content of approximately 1/3 of the total, a combined proline-hydroxyproline residue content of approximately 1/3, and the absence of tyrosine. Pass and Dobson7 showed the decrease of hydroxyproline content in the dermis of clinically uninvolved skin in epidermolysis bullosa acquisita. Because the properties of hydroxyproline are by no means distinct from those of other hydroxyls, no specific histochemical method for hydroxyproline has appeared up to the present. On the other hand, sulfate esters of hydroxyls introduced by the sulfation procedure impart characteristic sulfate type basophilia to tissue sections, which stains metachromatic with thiazin dyes. Mowry29 found strong orthochromasia in collagen with sulfation tolui dine blue sequence, and speculated that the orthochromatic reaction of collagen was due to its hydroxyproline content. In the present study, the papillary and subpapillary layers stained metachromatic with sulfation toluidine blue sequence, and their metachromatic reaction persisted even when the sequence was carried out after immersion in 1.0M magnesium chloride for 24 hours. This fact, together with the decrease of luxol fast blue-positive fibers, seems to suggest a decrease in mature collagen in the upper dermis.
It is generally acknowledged that acid mucopolysaccharides play an important role in collagen formation. Keech,30 who investigated the effects of acid mucopolysaccharides on collagen formation, could produce collagen susceptible to degradation by mild mechanical stress. In the normal skin, however, dermatan sulfate binds itself so tightly to the collagen fibers, that it is scarcely visualized by staining methods without collagen-degradation treatments. Thus, it seems likely that the dermal fragility in epidermolysis bullosa acquisita is due to abnormal synthesis of collagen.
